REMARKS 

The undersigned attorney is appreciative of the brief 
telephone conference granted by the Examiner on October 27 , 
2008, during which the Examiner proposed claim language 
related to the preferred dispensing of the drug onto the outer 
surface of the oral mucosa. 

Claims 1-4, 11-16, 18, 20, 25-31, 38-43, 45, 47 52-54 and 
115-117 have been rejected under 35 USC 103(a) over Sakuma et 
al in view of Pfeiler et al, and also over Cournut et al in 
view of Pfeiler. 

Claims 1 and 28 have been amended to recite that the oral 
device for controlled drug release comprises an electronic 
drug release mechanism, configured for providing said 
controlled drug release "onto an outer surface of the oral 
mucosa of a subject; and an oral anchoring element, for 
configuring the oral device for insertion to an oral cavity of 
said subject, being a dental implement, selected from the 
group consisting of a dental bridge, partial dentures, full 
dentures, braces, a molar band, a night guard, and a mouth 
guard". This new drafting eliminates the oral cavity as a 
delivery site and specifies that the anchoring element is a 
dental implement, selected from the group consisting of a 
dental bridge, partial dentures, full dentures, braces, a 
night guard, and a mouth guard. 

New claims 118 and 119 have been added to the application 
consistent with the amendment to claims 1 and 28, reciting 
that the means for dispensing the drug onto the oral mucosa 
are a semi-permeable membrane or a wall with perforations, as 
disclosed in the specification as published in paragraph 
[0205] . 

As suggested by the Examiner, new claims 120 and 121 
recite that the dispensing is "above the gum line," although 
as discussed during the conference, dispensing is not limited 
to the gums, but can also take place on the inner surface of 
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the cheek. 

Applicants define "above the gum line" as oral mucosa 
that extends from the gum line to the throat (internal or 
lingual or palatal direction) and to the lips (external 
direction or labial or buccal) . It includes the palate the 
cheeks, the internal surfaces of the lips, the tongue, the 
floor of mouth, etc. It does not include the portion of the 
gums opposite or in contact with the teeth surface, i.e. the 
lining of the gingival sulcus or pocket. 

Sakuma et al discloses a medicine injection device for 
introducing medicine "into or at a location under the gingiva " 
(claim 1) or " into the gingiva " (claims 9 and 15) . The 
medicine passages (4) shown in Sakuma' s patent lead either to 
the alveolar bone or to the inner part of the gingiva (Figures 
1, 3-8 and 11) . Moreover, the medicine passages are always 
located in either artificial roots (Figures 1, 3-8 and 11) or 
natural roots (Figures 5 and 11). As those natural or 
artificial roots are embedded in the tissue, medicine is 
effectively injected into the tissue, either hard (alveolar 
bone) or soft (gingiva, excluding its outer surface) . Sakuma 
et al does not teach any other delivery, either on outer 
surface of the gingiva in particular, or on the oral mucosa in 
general . 

Applicants believe that it is pertinent to define the 
relevant anatomical landmarks in the mouth. 

Oral mucosa is the membrane that covers all structures 
inside the oral cavity except the teeth. The oral mucosa may 
be classified into three different types: the gingiva and the 
covering of the hard palate (masticatory mucosa), the dorsum 
of the tongue ( specialized mucosa) , and the remainder of the 
oral mucous membrane ( lining mucosa) . Fig. 1 depicts those 
areas . 
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Fig. 1: Structures facing the oral cavity: teeth (incisors, canines 
and molars), masticatory mucosa ( gingiva and hard palate), specialized 
mucosa (dorsum -upper part- of the tongue) and lining mucosa (lips, soft 
palate, palatine tonsil, uvula, etc.). 

Gingiva means the gum, which is that part of the oral 
mucous membrane attached to the teeth and the alveolar process 
of the jaw. The alveolar process is a thin layer of bone 
surrounding the roots of the teeth ("natural roots") or dental 
implants ("artificial roots"). The outer surface of the 
gingiva faces the oral cavity, while its inner part is in 
intimate contact with the tooth neck and root, and is not 
exposed to the oral cavity. Fig. 2 depicts those areas. 

NORMAL TOOTH 
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Fig. 2: A tooth and its surrounding structures: the crown surrounded 
by the oral cavity, the neck surrounded by the upper part of the gingiva, 
and the root surrounded by the lower portion of the gingiva, the 
periodontal membrane and the alveolar bone. 

The term "under the gingiva" is defined e.g. in US Patent 
5,607,689 by Checchi et al, which teaches a "membrane 
insertable under the gingiva." "Under the gingiva" is a term 
describing the location surrounding the root of a tooth or a 
dental implant, whose elements do not face the oral cavity. 
Examples of such elements are the alveolar bone or blood 
vessels that are embedded in the gingival tissue. Thus, drug 
delivery into a location under the gingiva is only possible 
using natural or artificial roots that are located within the 
gingiva and/or alveolar bone, such as those described by 
Sakuma et al. The embodiments taught in Sakuma et al enable 
drug delivery through medicine passages (4) reaching either 
the gingival inner aspect (5) or the alveolar bone (6), as 
shown in Figs 1 and 3-8, or a vein (Fig 11) . 

The claimed invention is now limited to methods and devices 
that deliver a drug to the outer surface of the oral mucosa 
(i.e. the part of the oral mucosa that faces the oral cavity). 

The different delivery locations of Sakuma et al and the 
invention require essentially dissimilar design features, 
rendering them mutually exclusive. For example, the anchoring 
in Sakuma et al is provided by natural or artificial roots, 
according to the invention the anchoring element is a dental 
implement, selected from the group consisting of a dental 
bridge, partial dentures, full dentures, braces, a molar band, 
a night guard, and a mouth guard. None of the claimed 
implements are capable of delivering medicines into the 
tissues as Sakuma et al does, since none of their surfaces are 
implanted in the tissue. They can only administer medicines tc 

the oral cavity. 

Cournut et al discloses "a buccal implant for passing 
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solubilizable substances contained in said implant into the 
saliva " for further deglutition, but does not teach other 
delivery options, particularly those that for the outer 
surface of the oral mucosa. As described previously, the oral 
mucosa is the membrane that covers all structures inside the 
oral cavity except the teeth, while saliva is the fluid that 
bathes the oral cavity. Medication delivery into saliva does 
not require the use of stabilized devices since saliva flows 
everywhere in the oral cavity. 

The different delivery locations of the invention 
dictates essentially dissimilar design features compared to 
Cournut et al. The fundamental anchoring mechanism of Cournut 
et al is based on one or more spikes (4), an anchoring method 
not used in dentistry due to its poor retentivity. Therefore, 
such a device unsafe, as it can easily be detached and 
swallowed or aspirated. The only oral application of similar 
elements to the spikes described by Cournut et al are hand- 
held toothpicks, used to perform oral hygiene procedures or to 
remove detritus from the spaces between the teeth. Although 
Applicants appreciate that one embodiment in Cournut et al is 
a wire (46), it is submitted that the wire cannot be compared 
to a molar band, which is a metal ring (not a wire) , usually 
stainless steel, which serves to secure orthodontic 
attachments to a tooth. The band is closely adapted to fit the 
contours of the tooth and is cemented into place. 

As opposed to delivery to saliva, drug delivery to the 
oral mucosa is greatly enhanced when performed by a stabilized 
device that ensures a reliable (i.e. relatively immobile) 
contact with the oral mucosal surface. The importance of the 
quality of contact between the medication and the oral mucosa 
has been appreciated by, e.g.: 

1- Kurkela et al (US 6,399,610): "The transmucosal 
administration of levosimendan or a pharmaceutical^ 
acceptable salt thereof can be accomplished generally by 
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contacting an intact mucous membrane with a source of 
levosimendan or a pharmaceutical^ acceptable salt thereof, 
and maintaining said source in cont act with said mucous 
membrane for a sufficient time period to induced the desired 
therapeutic effect " (quotation from column 2, lines 28-34). 

2- Shojaei A, Buccal mucosa as a route for systemic drug 
delivery: A review. J Pharm Pharmaceut Sci 1:15-30, 1998: "a 
major limitation of the buccal route of administration is the 
lack of dosage form retention at the site of absorption. 
Consequently, bioadhesive polymers have extensively been 
employed in buccal drug delivery systems". 

A reliable contact between the medicine to be 
administered and the mucosal surface requires the use of 
devices that have been long used by the dental profession and 
proven to be stable over time in the oral cavity. Such a 
reliable and sustained contact leads to an increased drug 
concentration gradient at the absorption site, and hence to 
effective absorption of medicine in the oral mucosal surfaces 
and the blood stream thereafter. Only such a contact avoids 
medication mixing in saliva and further swallowing before the 
delivery to the oral mucosal surface took place, and only a 
stable device 'can confine medication delivery to a specific 
mucosal area, rendering the absorption profile more 
predictable . 

Thus, the invention uses as anchoring elements only 
proven dental implements. 

Pfeiler et al does not relate to delivery of medicines t 
the mouth of the patient, and cannot cure the defects of 

Sakuma et al. 

Withdrawal of these rejections is requested. 

In addition, claims 5-10 and 32-37 have been rejected 
under 35 USC 103(a) over Sakuma et al and Pfeiler et al, in 
further view of Feingold, and over Cournut et al and Pfeiler 
et al in further view of Feingold, and claims 17 and 44 have 
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been rejected under 35 USC 103(a) over Sakuma et al and 
Pfeiler et al in further view of Theeuwes and over Cournut et 
al and Pfeiler et al in further view of Theeuwes. 

Applicants appreciate that Feingold teaches an 
implantable drug delivery device with local sensors indicating 
low battery (23) and measuring temperature and heart rate 
(30). However, Feingold fails to teach local sensors for drug 
concentration in saliva, for glucose concentration in saliva, 
for a metabolite concentration in saliva, for electrolyte 
concentration in saliva, for pH level in saliva, and for 
snoring (as in Claims 8 and 35) and sensors for remaining drug 
in the drug reservoir, for drug flow rate, and for short- 
circuit detection (as in Claims 10 and 37) . 

Applicants appreciate that Theeuwes teaches a drug 
delivery device with electrotransport in general, and with 
iontophoresis, elect roosmosis, electrophoresis, and 
electroporation in particular. However, Theeuwes fails to 
teach non-electrical transport-enhancing methods, such as 
sonophoresis and non-electrical ablation. Sonophoresis, or the 
application of ultrasound, induces growth and oscillations of 
air pockets, a phenomenon known as cavitation. These 
disorganize lipid bilayers thereby enhancing transport. 
Ablation, or the literal slicing of tissue, by various means, 
is another method of forcing drugs through a biological 
barrier. In addition to mechanical ablation, for example with 
hyperdemic needles, one may use laser ablation, cryogenic 
ablation, thermal ablation, microwave ablation, and 
radiof requency ablation. 

Claims 17 and 44 have been amended to cancel 
iontophoresis, elect roosmosis, electrophoresis, 
electroporation, and electrical ablation therefrom. 

Withdrawal of these rejections is requested. 

In view of the foregoing amendments and remarks, 
Applicants submit that the present application is now in 
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condition for allowance. An early allowance of the 
application with amended claims is earnestly solicited. 

Respectfully submitted, 




ra J. Schultz 
Registration No. 28666 
Attorney for Applicants 
(703)837-9600, ext. 23 
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